This paper is based on the principle of equiprecision frequency measurement and SPI communication protocol. There is a frequency measuring instrument implemented in FPGA and microcontroller (MCU), and the designed frequency measuring instrument has the characteristics of high precision, low cost, high reliability and easy to use. It has high practical value.
INTRODUCTION
Field Programmable Gate Array (FPGA) was produced in the 1980s, and has gotten great progress in recent years, the FPGA has not only is a kind of device, and has become a EDA design plays an important part of the essential data exchange.
Micro Controller Unit(MCU), it refers to the integration of CPU, RAM, ROM, timer counter and multiple I/O interfaces on a chip to form a chip grade computer [1] .
SPI interface technology is a serial interface technology, mainly used in the extension peripherals and data exchange. [2] .
SPI BUS OVERVIEW
SPI is only used for the chip's pins at 4 wires, which are SS (CS), SCK, SDI, SDO (If it is simply sent or received, the data line can have only one. If there is only one device, the selection line can be removed),the system is designed only one from the device, and is simplex, using the SCK, SDI two lines [6] , See figure 1:
THE PRINCIPLE AND ERROR ANALYSIS OF PRECISION FREQUENCY MEASUREMENT
Precision frequency measurement such as the following sequence diagram shown in figure 2 , by adjusting the actual gate opening and closing time, synchronize the measured signal and the actual gate, and the incomplete cycle that won't happen, so you can eliminate the error of plus or minus 1. the formula is shown below:
There are two counters, one is S, for the pulse count of the standard signal, the number is Ns ,the other one is X, which is used to count Nx the measurement signals. When the preset gate rises along the edge, the two counters do not count, but wait until the measurement signal rise along the arrival, the two counter begin to count, which can guarantee its counting and measuring signal synchronization. Similarly, when the drop of the preset gate is coming, it won't close the count immediately, but when the rising edge of the measurement signal comes along, it will close the count of two counters, Set the standard signal frequency is fs , the frequency of standard signals is as follows:
This method also has an error, and the standard signal measurement is inconsistent, and it can also cause the error of plus or minus 1 due to the nonsynchronous problem [3] :
The formula (1) shows that the magnitude of the error is related to the opening time of the gate and the frequency of the standard signal. It can lengthen the gate time to reduce the error, so the disadvantage is that it will increase the measurement delay. Increasing the frequency of the standard signal can also reduce the error, which is related to the clock frequency of FPGA, and the accuracy can be improved by improving the frequency of quartz crystal oscillator and the use of phase-locked ring [5] .
THE SOFTWARE DESIGN
The software design is composed of two parts, one is the program design of FPGA, the other part is the program design of MCU, and the FPGA is from the machine, and the MCU is the host. The FPGA chip used in this system is ALTERA Cyclone Iv EP4CE6F17C8N. The programming software adopts Quartus II 11.0, and the simulation software adopts Model Sim SE 10.1 c. The block diagram of the program is shown in figure  3 :
The MCU chip used in this system is ARM STM32 F407ZGT6, and the programming software is Keil uVision 5.
The program block diagram is shown in figure 4 :
EXPERIMENTALRESULTS
Measurement result is the average of the measurement by three times, the following table I for the frequency test table, figure 5 for the frequency measurement  error graph, table II for the duty cycle test table, figure 6 for duty cycle error curve.
DATA ANALYSIS
According to the measured data, the measurement of this system is in the high accuracy and precision of frequency measurement, but there is a big error in high frequency pulse rate measurement. After a fastidious, here's why:
High frequency is the problem of accuracy of the measurement. Since the main frequency is only 48M, this means that at the time of measuring 5M signal, there are fever than 10 main frequency pulses in one cycle, namely, the quantization error is higher than 10%,which is very difficult to measure, the improved method is to increase the measurement precision by adding a phase-loop double frequency, which increases the main frequency by 2 or more, so that it can improve the accuracy of measurement. 
CONCLUSIONS
The system uses FPGA to realize the principle of precision frequency measurement, and realizes the SPI interface communication with MCU and successfully makes 1Hz-100MHz high and low frequency. It has good practicality.
